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0 Agent for treatment of chronic fatigue syndrome. 

@ An agent for treatment of chronic fatigue syn- 
drome, which comprises a polysaccharide having a 
0-1, 3-glucoside bond in the main chain as an effec- 
tive ingredient 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an agent for 
treating chronic fatigue syndrome, which comprises 
a polysaccharide having a 0-1,3-glucoside bond in 
the main chain as an effective ingredient 

DISCUSSION OF BACKGROUND 

Chronic fatigue syndrome is a disorder char- 
acterized by new onset of debilitating fatigue or 
exhaustion lasting longer than 6 months associated 
with chronic or recurrent low-grade fever, pharyn- 
gitis, lymphadenopathy, myalgia, arthralgia, sleep 
disorders, as well as neuropsychologic complaints 
such as difficulties in cognition and temperament 
and confusion. The Centers for Disease Control 
(hereinafter referred to as CDC) in USA. have 
published an epidemiological case definition for 
chronic fatigue syndrome, which uses major and 
minor clinical and laboratory criteria. 

Case Definition for the Chronic Fatigue Syndrome 

A case of the chronic fatigue syndrome must 
fulfill major criteria 1 and 2, and the following minor 
criteria: 6 or more of the 1 1 symptom criteria and 2 
or more of the 3 physical criteria; or 8 or more of 
the 1 1 symptom criteria. 

MAJOR CRITERIA 

1 . New onset of persistent or relapsing, debilitat- 
ing fatigue or easy fatigability in a person who 
has no previous history of similar symptoms, 
that does not resolve with bedrest, and that is 
severe enough to reduce or impair average daily 
activity level below 50% of the patient's premor- 
bid activity level for a period of at least 6 
months. 

2. Other clinical conditions that may produce 
similar symptoms must be excluded by thor- 
ough evaluation, based on history, physical ex- 
amination, and appropriate laboratory findings. 
These conditions include malignancy; autoim- 
mune disease; localized infection; chronic or 
subacute bacterial disease, fungal disease, and 
parasitic disease; disease related to human im- 
munodeficiency virus (HIV) infection; chronic 
psychiatric disease, either newly diagnosed or 
by history; chronic inflammatory disease; neuro- 
muscular disease or endocrine disease; drug 
dependency or abuse; side effects of a chronic 
medication or other toxic agent; or other known 
or defined chronic pulmonary, cardiac, gastroin- 
testinal, hepatic, renal, or hematological disease. 



Specific laboratory tests or clinical measure- 
ments are not required to satisfy the definition of 
the chronic fatigue syndrome, but the recommend- 
ed evaluation includes serial weight measurements; 

5 serial morning and afternoon temperature measure- 
ment; complete blood count and differential; serum 
electrolytes; glucose; creatinine, blood urea nitro- 
gen; calcium, phosphorus, total bilirubin, alkaline 
phosphatase, serum aspartate aminotransferase, 

ro serum alanine aminotransferase; creatine 
phosphokinase or aldolase; urinalysis; posteroan- 
teior and lateral chest roentgenograms; detailed 
personal and family psychiatric history; erythrocyte 
sedimentation rate; antinuctear antibody; thyroid 

75 stimulating hormone level; HIV antibody measure* 
ment, and intermediate-strength purified protein de- 
rivative (PPD) skin test with controls. 

If no such conditions are detected by a reason- 
able evaluation, this criterion is satisfied. 



Symptom Criteria 

25 To fulfill a symptom criterion, a symptom must 
have begun at or after the time of onset of in- 
creased fatigability, and must have persisted or 
recurred over a period of at least 6 months 
(individual symptoms may or may not have oc- 

ao curred simultaneously). Symptoms include: 

1. Mild fever-oral temperature between 37.5 *C 
and 38.6 *C, if measured by the patient-or chills. 
(Note: oral temperatures of greater than 38.6 'C 
are less compatible with chronic fatigue syn- 

35 drome and should prompt studies for other 
causes of illness). 

2. Sore throat 

3. Painful lymph nodes in the anterior or pos- 
terior cervical or axillary distribution. 

40 4. Unexplained generalized muscle weakness. 

5. Muscle discomfort or myalgia. 

6. Prolonged (24 hours or longer) generalized 
fatigue after levels of exercise that would have 
been easily tolerated in the patient's premorbid 

45 state. 

7. Generalized headaches (of a type, severity, or 
pattern that is different from headaches the pa- 
tient may have had in the premorbid state). 

8. Migratory arthralgia without joint swelling or 
so redness. 

9. Neuropsychologic complaints (one or more of 
the following: photophobia, transient visual 
scotomata, forgetfulness, excessive irritability, 
confusion, difficulty thinking, inability to concen- 

55 trate, depression). 

10. Sleep disturbance (hypersomnia or insom- 
nia). 
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11. Description of the main symptom complex 
as initially developing over a few hours to a few 
days (this is not a true symptom, but may be 
considered as equivalent to the above symp- 
toms in meeting the requirements of the case 
definition). 

Physical Criteria 

Physical criteria must be documented by a 
physician on at least two occasions, at least 1 
month apart 

1. Low-grade fever-oral temperature between 
37.6 *C and 38.6 # C, or rectal temperature be- 
tween 37.8'C and 38-8*0. 

2. Nonexudative pharyngitis. 

3. Palpable or tender anterior or posterior cer- 
vical or axillary lymph nodes. 

Various criteria other than the above-mentioned 
criteria have been proposed, but new criteria may 
be established in compliance with the development 
of study. 

The cause of the cronic fatigue syndrome is 
not clear at present, and no effective treatment has 
been established. 

SUMMARY OF THE INVENTION 

The present inventor has discovered that a 
polysaccharide having a 0-1,3-glucoside bond in 
the main chain is effective in treating patients with 
chronic fatigue syndrome, and the present inven- 
tion has been achieved on the basis of this discov- 
ery. 

Thus, the present invention provides an agent 
for treatment of chronic fatigue syndrome, which 
comprises a polysaccharide having a 0-1.3- 
glucoside bond in the main chain as an effective 
ingredient 

DETAILED DESCRIPTION OF THE INVENTION 

A polysaccharide having a 0-1,3-glucoside 
bond in the main chain used in the present inven- 
tion may also have a 1,2-, 1,4- or 1 ,6-glucoside 
bond in a part and/or branched part of the chain, 
and these polysaccharides may be a homopolysac- 
charide comprising the same monosaccharides, a 
heteropoly saccharide comprising various different 
saccharides or a complex polysaccharide bonded 
with a substance other than a saccharide. Exam- 
ples of these polysaccharide include sizofiran pro- 
duced by Schizophyllum commune Fries, lentinan 
produced by Lentinus edodes, pachyman produced 
by Poria cocos , pachmaran" produced by chemi- 
cally modifying pachyman, paramylon produced by 
Euglena gracilis, leucosin produced by Phylum 
crysophyta, xylan and dulxylan produced by sea- 



weeds such as Canlerpa sp. and Bryopsis maxima , 
curdlan produced by Alcaligenes faecalis and suc- 
cinoglucan as well as sclerotan, scleroglucan, xan- 
than gum, laminaran, pendulan and the like. Among 

5 these polysaccharides, sisofiran and lentinan are 
particularly preferable. 

Sizofiran can be produced by extracellularry by 
cufturing Schizophyllum commune Fries, but ft is 
hardly purified because of its highly viscous and 

10 thixotropic properties, ft is therefore preferable to 
lower its molecular weight without changing the 
basic structure of the polysaccharide. Examples of 
the method for lowering the molecular weight in- 
cludes ultrasonic treatment and high-shear treat- 

75 merit of a liquor containing sizofiran. The molecular 
weight is preferably lower than 1,000 kDa, and 
Sonrfilan (registered trademark, a liquid preparation 
containing 20 mg of sizofiran having an average 
molecular weight of 450 kDa) known as a sisofiran 

20 preparation for an antitumor agent may also be 
used, 

Sizofiran can be used in the form of pulverized 
mycellium of the sizofiran-producing fungus, i.e. 

25 Schizophyllum commune Fries. 

The agent for treating chronic fatigue syn- 
drome in the present invention can be prepared in 
accordance with general pharmaceutical prepara- 

30 tion techniques in various forms of liquid prepara- 
tions, syrups, tablets, capsules, powders and gran- 
ules which can be orally administered, and also in 
forms of injections, suppositories and aerosols 
which can be non-oraliy administered. The agent of 

35 the present invention can also be used in combina- 
tion with other therapeutic regimens. 

The dose of sizofiran administered varies de- 
pending on symptoms, ages, administration routes, 
preparation forms or the like. In the case of an 

40 ordinary oral administration to an adult, the aimed 
effect can be achieved by administrating the agent 
generally in an amount of from 0.5 to 1.000 mg per 
day in one time or several times. In some cases, it 
is possible to administer the agent in an amount of 

45 1 ,000 mg of more. 

The treating agent of the present invention can 
also be administered for prevention of relapse after 
recovery or for a general preventive purpose. 

so EXAMPLES 

The present invention will be described in fur- 
ther detail with reference to Clinical examples. 
However, ft should be understood that the present 
55 invention is by no means restricted to such specific 
examples. 
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CLINICAL CASE 1 

Patient A 25 year-old female 
Diagnosis: Chronic fatigue syndrome 
Chief complaints: Persistent debilitating fatigue, 
easy fatigability, and low-grade fever 
Past history: Nothing particular 
Present illness: Twenty months ago. the patient 
suddenly had low-grade fever, cervical lymph node 
pain and swelling, and sore throat, followed by 
debilitating fatigue chills, myalgia, prolonged gen- 
eralized fatigue after levels of usual working, gen- 
eralized headaches, migratory arthralgia, inability to 
concentrate and hypersomnia, thereby more than 
50% of her daily activity being impaired. These 
symptoms continued more than 10 months, and 
she was frequently suspended from office. She 
consulted several physicians, resulting in no defini- 
tive diagnosis. While she had been treated with 
vitamin preparations, anti-inflammatory agents and 
the like, she obtained no clinical benefit from the 
treatment and finally had to resign from the com- 
pany. 

Physical examination report Low-grade fever 
(-38.6 *C), nonexudative pharyngitis, and cervical 
lymphadenopathy were noted. 

Laboratory report There was nothing abnormal 
to be specially mentioned. 

Treatment Other clinical conditions that may 
produce symptoms similar to that associated with 
chronic fatigue syndrome were excluded, and she 
was diagnosed as having chronic fatigue syndrome 
according to the criteria of CDC. Thereafter, she 
received daily oral administration of a liquid prep- 
aration containing 20 mg of sizofiran having an 
average molecular weight of 450 kDa (hereafter 
referred to as SPG). Two weeks after the initiation 
of the SPG therapy, debilitating fatigue and other 
associated symptoms including low-grade fever, 
sore throat and inability to concentrate disappear- 
ed, and lymphadenopathy, myalgia, prolonged gen- 
eralized fatigue after levels of usual working, head- 
aches and migratory arthralgia reduced significant- 
ly. Hypersomnia was also somewhat cured. She 
recovered completely from the syndrome except 
hypersomnia at 6 week point, and the administra- 
tion of SPG was discontinued at 8 weeks. There- 
after, the patient were completely free from all 
symptoms and recovered to such a degree as to 
enjoy exercising at a sport club without any re- 
lapse. No side effect was recorded. 

CUNICAL CASE 2 

Patient A 19 year-old female 
Diagnosis: Chronic fatigue syndrome 
Chief complaints: Persistent debilitating fatigue, 
low-grade fever and insomnia 



Past history: Nothing particular 
Present illness: Twenty-one months ago, the 
patient suddenly had flu-like symptoms including 
low-grade fever, chills, sore throat, cervical and 

5 axillary lymph nodes pain and swelling, muscle 
discomfort, generalized headaches, migratory arth- 
ralgia, followed by debilitating fatigue, prolonged 
generalized fatigue after levels of usual working, 
inability to concentrate, difficulty in thinking, confu- 

70 sion and insomnia. Since these symptoms became 
worse, she was suspended from office to see her 
physical conditions, resulting in no improvement. 
She consulted a number of physicians and were 
treated with vitamin preparations, tranquilizers, anti- 

15 inflammatory agents, anti-depressants and the like, 
which produced no clinical benefit These trouble- 
some conditions lasted for more than 8 months, 
and she had to finally resign from the company. 
Physical examination report Low-grade fever 

20 (38.0 *C), pharyngitis, and cervical lymph node 
swelling and tender. 

Laboratory report No abnormal findings were 
recorded. 

Treatment Since other clinical conditions that 

25 may produce chronic fatigue syndrome-like symp- 
toms were excluded, she was diagnosed as having 
chronic fatigue syndrome according to the diagno- 
sis criteria of CDC. Since previous treatments were 
ineffective, she was treated with daily oral admin- 

30 istration of 20 mg of SPG. Two weeks after the 
initiation of the SPG therapy, such symptoms as 
low-grade fever, sore throat, lymphadenopathy, 
muscle discomfort, arthralgia, inability to concen- 
trate, prolonged generalized fatigue, and head- 

35 aches were calmed down or disappeared, and the 
fatigue and Insomnia were also significantly les- 
sened. Since all the symptoms disappeared after 
the SPG treatment for 4 weeks, the SPG therapy 
was discontinued. Thereafter, the patient has been 

40 free from the syndrome and returned to normal 
dairy life without further treatment. No side effect 
was recorded. 

CLINICAL CASE 3 

45 

Patient A 43 year-old male 
Diagnosis: Chronic fatigue syndrome 
Chief complains: Persistent debilitating fatigue, 
low-grade fever and lymph node swelling 
so Past history: Nothing particular 

Present illness: Five years ago, the patient 
suddenly had debilitating fatigue, and was troubled 
with myalgia, muscle discomfort, generalized mus- 
cle weakness, low-grade fever, chills, sore throat, 
55 pain and swelling of cervical and axillary lymph 
nodes, prolonged generalized fatigue after levels of 
exercise, generalized headaches, migratory arthral- 
gia, inability to concentrate, transient visual 
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scotomata, depression and insomnia. While he vis- 
ited many hospitals to be diagnosed and treated, 
no definitive diagnosis was formed and a variety of 
treatments including vitamin preparations, tranquil- 
izers, muscle relaxants, antidepressants, and anti- 
inflammatory agents were ineffective. Since these 
troublesome conditions continued for more than 3 
years, he was transferred to a section where a less 
labor is required to see his physical conditions. 
The symptoms, however, remained unchanged. 

Physical examination report Low-grade fever 
(-37.5 *C), pharyngitis, and cervical lymph node 
swelling and tender. 

Laboratory report: No abnormal findings were 
recorded. 

Treatment The patient met the diagnostic cri- 
teria of CDC and was diagnosed as having chronic 
fatigue syndrome. Since the previous treatments 
produced no clinical benefit, SPG therapy consist- 
ing of daily oral administration of 20 mg SPG was 
started. Two weeks after the initiation of the tfier- 
apy, such symptoms as low-grade fever, chills, 
sore throat and inability to concentrate disappeared 
substantially, and the debilitating fatigue, exhaus- 
tion, cervical lymphadenopathy, prolonged recov- 
ery from generalized fatigue, arthralgia, headaches, 
depression and Insomnia were slightly cured, 
whereas the muscle weakness and myalgia re- 
mained unchanged. After 4 week's treatment with 
SPG all the symptoms except muscle discomfort 
were notably cured, and the SPG therapy was 
suspended. Eight weeks later, however, sore throat, 
generalized muscle weakness, cervical lym- 
phadenopathy, inability to concentrate, insomnia 
and generalized fatigue relapsed, and SPG therapy 
was started again. Two weeks after the reopening 
of the therapy, the symptoms except myalgia were 
substantially lessened or completely disappeared, 
and the SPG therapy was suspended, three weeks 
later, however, generalized muscle weakness and 
prolonged generalized fatigue after usual working 
relapsed again, and myalgia was exaggerated. Ac- 
cordingly, he received again the SPG therapy, 
which resulted in reduction of disappearance of the 
symptoms. Thereafter, the patient has been free 
from the relapse and enjoyed normally daily life. 
No side effect was recorded. 

CLINICAL CASE 4 

Patient A 44 year-old female 
Diagnosis: Chronic fatigue syndrome 
Chief complains: Persistent debilitating fatigue, 
low-grade fever and lymph node swelling 
Past history: Nothing particular 
Present illness: One and a half years ago, the 
patient suddenly had flu-like symptoms such as 
low-grade fever, chills, sore throat and headaches, 



followed by debilitating fatigue, myalgia, muscle 
discomfort, generalized muscle weakness, cervical 
lymph node pain and swelling, prolonged general- 
ized fatigue, migratory arthralgia, inability to cort- 

s centrate, forgetfulness, difficulty thinking, depres- 
sion and insomnia. The symptoms were so severe 
that she was largely homebound and could not 
work as a housewife. Since the conditions re- 
mained unchanged, she visited a number of hos- 

ro pftals and repeated admission and discharge to 
desire close examination and treatment of chromic 
debilitating fatigue. However, she was not given 
any definitive diagnosis and received no benefits 
from a variety of treatments including vitamin prep- 

75 arations, minor tranquilizers, anti-inflammatory 
agents, and antidepressants. 

Physical examination report Low-grade fever 
(-38.2 * C), pharyngitis, and cervical and axillary 
lymphadenopathy. 

20 Laboratory report There was nothing abnormal 

to be specially mentioned. 

Treatment The patient met the diagnostic cri- 
teria of CDC and was diagnosed as having chronic 
fatigue syndrome. Since none of the previous treat- 

25 ments were effective, she started to receive SPG 
therapy consisting of daily oral administration of 20 
mg SPG. Three weeks after the initiation of the 
SPG therapy, such symptoms as low-grade fever, 
headache, arthralgia and insomnia were lessened, 

30 whereas sore throat, muscle weakness, myalgia, 
the above-mentioned neuropsychologic complaints, 
prolonged fatigue, generalized fatigue and arthral- 
gia remained unchanged. The neuropsychologic 
complaints were improved at 6 week point of the 

35 therapy, and all symptoms except low-grade fever 
disappeared at 8 weeks. The patient recovered to 
such a degree as to carry out a daily life, and the 
SPG therapy was suspended for a while. However, 
she again suffered from the syndrome and re- 

40 ceived the additional SPG therapy. By this treat- 
ment most of the symptoms disappeared, and she 
complained only low-grade fever and slight gen- 
eralized fatigue after exercise. Thereafter, the ad- 
ministration of SPG was reduced to twice a week, 

45 and the patient is now free from the syndrome. No 
side effect was recorded. 

As mentioned above, the pharmaceutical agent 
of the present invention is effective for treating 
chronic fatigue syndrome, the optimal method of 

so which has not thoroughly been established yet The 
agent of the present invention can be safely used 
in patients with chronic fatigue syndrome without 
causing any side effect. 

55 Claims 

1. An agent for treatment of chronic fatigue syn- 
drome, which comprises a polysaccharide hav- 
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ing a 0-1, 3-glucoside bond in the main chain 
as an effective ingredient 

2. The agent according to Claim 1, wherein the 
polysaccharide is slzoflran. s 

3. The agent according to Claim 1, wherein the 
polysaccharide is lentinan. 

4. The agent according to Claim 1, wherein the io 
polysaccharide is curdlan. 
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